Dysfunctional astrocytes as key players in the pathogenesis of central nervous system disorders.
Once considered little more than the glue that holds neurons in place, astrocytes are now becoming appreciated for the key roles they play in central nervous system functions. They supply neurons and oligodendrocytes with substrates for energy metabolism, control extracellular water and electrolyte homeostasis, regulate neurotransmitter release, modulate immune responses, produce trophic factors, and control synapse formation. Astrocytes express receptors for many neurotransmitters, peptides, hormones and cytokines, and show excitability based on intracellular Ca2+ variations. Evidence is mounting that alterations in astrocyte functionality play a crucial role in the pathogenesis of disorders with diverse properties, including migraine, epilepsy, leukodystrophies, inflammatory demyelinating diseases, infections, brain edema and metabolic disorders, metal intoxications, neurodegenerative disorders, and schizophrenia. Targeting astrocyte dysfunction may lead to new therapeutic strategies for these disorders.